Adaptation of the LUCIA Model to Simulate Maize-Grain
Legume Intercropping Systems in Sub-Saharan Africa

Adam Muhammad Adam?; Carsten Marohnt: ¢; Michael Kermahd; Ken E Gillere; Folkard Asch2; Georg Cadisch?

alnstitute of Agricultural Sciences in the Tropics (Hans-Ruthenberg-Institute), University of Hohenheim, Stuttgart, Germany
binstitute for Strategies and Technology Assessment, Julius Kiihn Institute, Federal Research Centre for Cultivated Plants,
Kleinmachnow, Germany
cResearch Institute of Organic Agriculture (FiBL), Switzerland
Ph . dinternational Institute of Tropical Agriculture (IITA), Ghana
oto Souce: IITA
(Michael Kermah) . ePlant Production Systems, Wageningen University, The Netherlands

Conclusion

* Overall, the LUCIA annual intercrop model
performs best in mixed (random) systems
and needs improvement in row intercropping.
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* LUCIA intercrop shows better grain yield
predictions across most systems compared
to stover.
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Intercropping as an
agroecological
principle

Less Chemical Inputs

- Biomass partitioning routines should be
improved for competitive stress conditions.

= However, the inherent ecological and management complexity of intercropping has
prevented widespread adoption across diverse enviroments globally.

= How can we design, optimise and explore the viability and productivity of
intercropping systems under new environments or climatic conditions without years of
trial and error? ‘THE ANSWER LIES IN THE APPLICATION OF CROP MODELS’

* Maize simulations were more satisfactory in
intercropping while cowpea emerges as a more

= Hence, we adapt and modify the existing LUCIA agroforestry model to simulate challenging species to simulate.
cereal-legume intercropping systems, with a specific focus on maize-grain legume

systems in sub-Saharan Africa.
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Fig. 2: LUCIA Intercrop model performance: Simulated vs. Observed grain and stover for monocultures and intercrop.

Methodolog

Fig. 1: Conceptual ilustration of LUCIA Intercrop model
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